Several novel myelin-associated/oligodendrocytic basic protein (MOBP) isoforms were identified in this study by cDNA cloning. They are small, highly basic polypeptides comprising 69, 81, and 99 amino acids (8.2, 9.7, and 11.7 kDa, respectively) and show no significant homology with described proteins or domain structures. All (as yet) identified MOBP isoforms are identical in amino acids l-68 but differ in the length and polarity of the C-terminal region. One isoform, designated MOBP81, was shown to be expressed abundantly during development. Interestingly, MOBP81 has a significant clustering of positively charged residues at positions 69-81, a feature that also has been observed for myelin basic protein (MBP) and PO.
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Several novel myelin-associated/oligodendrocytic basic protein (MOBP) isoforms were identified in this study by cDNA cloning. They are small, highly basic polypeptides comprising 69, 81, and 99 amino acids (8.2, 9.7, and 11.7 kDa, respectively) and show no significant homology with described proteins or domain structures. All (as yet) identified MOBP isoforms are identical in amino acids l-68 but differ in the length and polarity of the C-terminal region. One isoform, designated MOBP81, was shown to be expressed abundantly during development. Interestingly, MOBP81 has a significant clustering of positively charged residues at positions 69-81, a feature that also has been observed for myelin basic protein (MBP) and PO.
As demonstrated by in situ hybridization, MOBP gene expression occurs during development of the rat optic nerve later than that of MBP and proteolipid protein and coincides exactly with the beginning of myelin compaction. The 2.6 kb MOBP81 -A transcript is localized in the processes of oligodendrocytes, whereas the 3.8 kb MOBP81 -B transcript is restricted to the perinuclear region. Therefore, MOBP81-A and related mRNAs seem to be transported to the periphery of the oligodendrocytes, as is known for the transcripts of the MBP gene. The late developmental expression of the MOBP gene suggests that the MOBP proteins act at the late steps of myelin formation, possibly in myelin compaction and in the maintenance of the myelin sheath.
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The formation and maintenance of myelin in higher vertebrates are crucial elements for the correct function of both the CNS and the peripheral nervous system (PNS). Impairment of these processes, as in several dysmyelinating mutants or in human diseases (Lemke, 1988; Nave and Milner, 1989; Hudson, 1990a; Suter and Snipes, 1995) , results often in severe malfunctions. Two different glial cell types are responsible for forming the myelin: oligodendrocytes in the CNS and Schwann cells in the PNS. Although these cells are similar in their main function, CNS and PNS myelin differ in their biochemical composition. Whereas myelin basic protein (MBP) and proteolipid protein (PLP) represent the main components of CNS myelin, P,, PMP-22, and MBP are the major known proteins of PNS myelin; CNPase and myelin-associated glycoprotein (MAG) occur in both CNS and PNS myelin (Lemke, 1988 (Lemke, , 1993 Hudson, 1990b) . To date, the only proteins known to be restricted specifically to oligodendrocytes and CNS myelin are the myelinioligodendrocyte glycoprotein, oligodendrocyte/myelin glycoprotein, and myelin/oligodendrocyte-specific protein (Mikol and Stefansson, 1988; Dyer et al., 1991; Gardinier et al., 1992) .
The precise functional roles played by the different myelin proteins are not well understood. Mouse mutants demonstrate a major structural role for PLP (Nave and Milner, 1989) . MBP is a cytoplasmic, membrane-associated protein, the deletion of which leads to defective myelin compaction in the CNS (Roach et al., 1985) . During development, however, MBP is expressed several days before myelin sheath formation and compaction (Sternberger et al., 1978; Dixon and Eng, 1984) . In addition to forming myelin, oligodendrocytes also express potent neurite growthinhibitory proteins [ Caroni and Schwab (1988) ; for review, see Schwab et al. (1993) ], which influence the plastic potential and regenerative capacity of the CNS (Schnell et al., 1994; Schwegler et al., 1995) .
To gain further insight into oligodendrocyte development and the process of myelin formation, a novel gene expressed in this glial cell type was identified (Schaeren-Wiemers et al., 1995) . In this study, we show that its alternatively spliced transcripts encode several small and highly basic .protein isoforms that differ from each other in the extent and polarity of the C terminus. They show partial sequence identity with the recently cloned myelin-associatedioligodendrocytic basic protein (MOBP) cDNA (Yamamoto et al., 1994) . MOBP expression occurs late during oligodendrocyte development in the optic nerve, coinciding exactly with the appearance of compact myelin.
Parts of this work have been published previously in abstract form (Holz et al., 1993) . 
MATERIALS AND METHODS

RESULTS
Identification of novel MOBP splice forms In a search for new oligodendrocyte-specific
genes by a differential screening approach, several cDNA clones, previously designated CNSl and CNS3, were isolated (Schaeren-Wiemers et al., 1995) . By cloning their full-length cDNAs, we found that these clones were related and represented alternative splice forms of a novel gene. While this manuscript was in preparation, two other splice forms were published encoding small basic proteins named MOBPs (Yamamoto et al., 1994) . Because part of their sequence is identical to the cDNAs described here, CNSl and CSN3 are now called MOBP81-A and MOBP81-B, respectively. The MOBP81-A cDNA is 2405 bp in length, whereas the MOBPSl-B cDNA comprises 3442 bp (EMBL accession numbers X87900 and X89637, respectively). The 5'-end sequences of the cDNAs of MOBP81-A and MOBP81-B are identical, whereas the clones differ from each other as well as from the rOPRP1 MOBP transcript described by Yamamoto et al. (1994) The deduced amino acid sequence of the open reading frames of the isolated MOBPSl-A/B, MOBP69, and MOBP99 cDNA. B, The previously reported MOBP isoforms by Yamamoto et al. (1994) . Positively charged amino acids of the MOBP peptide sequence are indicated (+). Potential PKC phosphorylation site present in MOBP81 is indicated (*). The underlined amino acids represent the peptide that was used to obtain the anti-MOBP antiserum and was used for competition. EMBL accession numbers for the corresponding cDNA: MOBPSl-A, X87900; MOBPSl-B, X89637; MOBP69, X90402; MOBP99, X89638.
The two novel MOBP cDNAs are derived from a single MOBP gene in the rat as demonstrated by Southern hybridization using a probe specific to the region of sequence identity (A. Holz, unpublished data), which is in clear agreement with previous findings (Yamamoto et al., 1994) . Both cDNAs probably represent fulllength clones for the following reasons. When the sequences of the 5'-and 3'-ends of several independent MOBP81-A/B clones were determined, they were identical and varied only by a couple of nucleotides in length. Furthermore, mapping of the 5'-end of the MOBP mRNAs using MOBP-specific antisense oligonucleotide-directed RNase H digestion (Donis-Keller, 1979) corresponded to the determined cDNA sequence. Finally, both MOBP cDNAs bear a canonical polyadenylation signal indicating the 3'-end of the corresponding mRNAs. Preceded by an untranslated 5'-flanking region comprising -100 nucleotides, an open reading frame is located within the region of sequence identity of the MOBP81-A and MOBP81-B cDNA clones. The open reading frames encode an identical protein comprising 81 amino acids with A4, 9.7 kDa. This highly basic protein (p1 = 10.7) was named MOBP81, and its amino acid sequence is shown in Figure 1A . The MOBP81 protein is identical to the N terminus of other recently identified MOBP isoforms but is unique within its 13 C-terminal residues (Fig. lA,B ) (Yamamoto et al., 1994) . Of interest, these C-terminal amino acids comprise a cluster of positively charged amino acids ( Fig.  1A ; see below). Within this amino acid cluster, a potential protein kinase C (PKC) phosphorylation site is located (Kishimoto et al., 1985; Woodgett et al., 1986) . The MOBP81-A/B cDNAs differ exclusively in their 3'-untranslated sequence. To identify additional MOBP splice forms, the probe MOBPRPx specific to the sequence identity region of MOBP81-A/B was used to screen an oligodendrocyte-enriched cDNA library (Pott et al., 1995 (99 amino acids, 11.7 kDa), as shown in Figure L4 . All yet identified MOBP isoforms were identical within their N-terminal region from amino acids l-68 containing 15 basic residues. The MOBPs were distinct, however, by the length and polarity of the C terminus: isoform MOBP81 bears 8 basic out of its 13 unique C residues (8/13), whereas MOBP-69 and MOBP-99 have 1 of 1 and 8 of 31 extra positive charges, respectively (Fig. 1A) . The MOBP isoforms identified by Yamamoto et al. (1994) have 1 of 3 (rOP1) and 27 of 102 (rOPRP1) basic residues at their C terminus (Fig. l@. MOBP81 , therefore, shows the highest relative concentration of positively charged amino acids.
MOBP81-A appeared to be the most abundant splice form during development: an analysis of 17 MOBP cDNAs obtained in the differential screening procedure (Schaeren-Wiemers et al., 1995) by sequencing and PCR analysis revealed that at least 12 of these clones were representing the MOBP81-A mRNA, which is a finding that was also suggested by our library screen (data not shown). In contrast, MOBP69 and MOBP99 cDNAs appeared to be represented ~5% among MOBP+ clones obtained from a P14-P17 oligodendrocyte library (data not shown).
MOBP mRNA: size and tissue distribution
Northern analysis using the MOBP-RPx antisense riboprobe revealed two prominent transcripts of 2.6 and 3.8 kb in the adult spinal cord and brainstem ( Fig. 2A) . Additional, smaller, and much less abundant mRNAs were present at 1000 and 1600 nucleotides. The expression of MOBP mRNAs was restricted to the CNS; peripheral tissues did not contain detectable levels of MOBP mRNA ( Fig. 2A, lanes 1-7) . Of interest, MOBP transcripts also were not present in the sciatic nerve. Within the CNS, the densely myelinated spinal cord and brainstem showed signif- cDNAs. we designed clone-snecific probes (see Materials and Methods). An MOBP81-A-specific probe (RPa) detected only a 2.6 kb band. In contrast, a 3.8 kb band was detected exclusively by using the MOBP81-B-specific probe RPb (see Fig. 9 ). However, both signals may represent additional splice forms other than MOBP81-A or -B; e.g., rOP1 (Yamamoto et al., 1994) also is detected by the probe RPa and would add to the 2.6 kb signal. Probing spinal cord RNA isolated from various developmental stages revealed abundant but only postnatal expression of the MOBP gene (Fig. 2B) . The 2.6 and 3.8 kb transcripts appeared simultaneously at P.5. During development, however, they differed in their expression levels: whereas the 3.8 kb transcript peaked with the phase of intense myelination in the rat (PlO-P21) and decreased later, the 2.6 kb mRNA stayed at high levels even in the adult spinal cord (Fig. 2B ).
MOBP gene expression in different brain regions during development is correlated with the progression of myelin formation (Fig. 2C) . It was detected first in the brainstem at P5. In cerebellum and cortex, CNS regions that are myelinated later, MOBP gene expression was still relatively weak at P15. MOBP expression was high in the adult animal in all CNS regions.
MOBP mRNA localization by in situ hybridization
The precise regional and cellular distribution of MOBP transcripts was determined on sections of the rat P15 brain and spinal cord by in situ hybridization using digoxigenin-labeled MOBP antisense riboprobes. This technique allowed us to obtain an optimal cellular resolution. As controls, the respective sense riboprobes were applied on adjacent sections. No specific hybridization was observed with any of the sense probes (an example is shown in Fig. 3C ). Dot blot hybridization showed identical sensitivities of the antisense and the corresponding sense riboprobes, thus demonstrating the high specificity of the applied hybridization technique (data not shown). Figure 2 . A, MOBP expression is specific to the CNS. The MOBP-RPx probe detecting all (as yet) identified MOBP transcripts was hybridized to RNA isolated from different parts of the adult CNS (lanes 8-Jo), several peripheral tissues (lanes l-7), and P15 sciatic nerve. B, To assess the developmental expression of the MOBP gene, the same probe was hybridized to spinal cord RNA isolated from embryonic day 19 (E19) and various postnatal (PO-P24 and adult (AD) animals. C, MOBP gene expression at PO, P5, P15, and adult in several CNS regions. BS, brainstem; CERB, cerebellum; COR, cortex. The 18S and 28s ribosomal RNAs are indicated by an.91~.
In the P15 brain, all regions containing myelinated fiber tracts were strongly labeled (Fig. 3A) . The highest levels of MOBP gene expression were found in brainstem, midbrain, white matter of the cerebellum, and the optic chiasm. Late-myelinating fiber tracts such as the corpus callosum showed fewer MOBPi cells.
In the spinal cord, large numbers of MOBP* cells were found in white matter with a lower density of positive cells in gray matter (Fig. 3B) . MOBP+ cells were almost absent in the substantia gelatinosa, a gray matter area containing a dense neuropil of unmyelinated fibers. In sharp contrast to the intense expression in the CNS, no MOBP gene expression could be detected in the spinal roots or the dorsal root ganglia (Fig. 3B) The MOBP protein is present in CNS myelin We generated peptide antibodies directed against the N-termmal region of all (as yet) identified MOBP proteins (see Fig. 1 of Yamamoto et al., 1994) . As shown in Figure 5 , three strong protein bands are detectable in brain homogenates, a broad band running at 12 kDa and two less abundant bands at 27.5 and 31.5 kDa. To examine the specificity of the MOBP antiserum, we used preimmune serum and peptide-competed MOBP antiserum on parallel blots; in either case, no bands could be observed (Fig. 5) few amino acids in size could not be resolved clearly. The M, values of all three bands are larger than calculated (8.2, 9.7, and 11.7 kDa for MOBP-69, MOBP81, and MOBP-99, respectively). Whether these differences reflect post-translational modifications or, for the 28 and 32 kDa bands, formation of sodium dodecyl sulfate-and mercaptoethanol-resident complexes remains to be analyzed in more detail. However, our results are in good agreement with previous findings (Yamamoto et al., 1994) . By using different gel separation techniques, we could not detect additional, high-molecular weight, MOBP-immunoreactive bands (data not shown). A similar pattern of MOBP-immunoreactive bands was observed in a myelin preparation of adult rat spinal cord (data not shown). This result shows the presence of the MOBP proteins in myelin.
To confirm the presence of the MOBP proteins in CNS tissue, we determined their distribution on P15 brain sections immunohistochemically.
All of the CNS regions that are densely myelinated were strongly MOBP+ (Fig. 6) . Therefore, the sites of MOBP gene expression as determined by in situ hybridization and the presence of MOBP proteins are identical-the myelinproducing oligodendrocytes. 
MOBP gene expression occurs late during CNS development
To determine the time point at which the MOBP gene becomes active, in situ hybridization for MOBP on postnatal rat optic nerve at various stages was compared to PLP gene expression and myelin formation (Fig. 7) . At P6 we could detect hardly any cells expressing the MOBP gene through the entire nerve. In sharp contrast, the PLP gene was transcribed in a large number of cells. Another major structural gene, MBP, is present in even more cells at that age (data not shown). Note that at P6 myelin compaction
is not yet present as shown by electron microscopy. The first cells positive for MOBP mRNA were detectable in the P7 optic nerve. At this time point, PLP gene expression has progressed further and is present in many cells throughout the entire optic nerve and the chiasm. Electron microscopy shows that the first compact myelin appears exactly at this time point. At P9 abundant expression of the MOBP gene occurred in the optic nerve. However, the number of MOBP+ cells was still lower than that of PLP-expressing oligodendrocytes. At this time point, many axons with thick, compact myelin were present. Of note, the intracellular distribution of the MOBP mRNA seemed to differ from that of the PLP mRNA. PLP gave a distinct punctate signal corresponding to oligodendrocyte cell bodies, whereas the MOBP probe also stained some of the processes of the oligodendrocytes in addition to the cell bodies ( Fig. 7; see below) .
These results in the developing optic nerve show that MOBP gene expression occurs late and coincides tightly with the time period of establishment of compact myelin. When we compared gene expression of MOBP with that of MBP and PLP in spinal cord and various other regions of the brain, a late developmental expression of the MOBP gene was obvious in all regions compared with the other myelin markers (data not shown).
kOBP transcripts are restricted to MBP+, myelin-forming oligodendrocytes To characterize MOBP gene expression and the process of myelin formation further, we studied MOBP gene expression in the P5 brainstem by in situ hybridization, comparing MOPB with MBP protein localized on the same section by immunofluorescence. Only those brainstem areas were used for analysis that had just started to express MBP protein. As shown in Figure 8 , MBP+ oligodendrocyte processes with the typical parallel arrangement reflecting axon ensheathment and myelin formation can be identified. A close relationship between these MBP-expressing, myelin-forming oligodendrocytes and MOBP gene expression was observed: -89.3 -C 0.9% (n = 4) of MOBP transcript-containing cells had MBP+, presumably axon-associated processes (Fig. 8) . The rest of the MOBP transcript-positive cells were located in close vicinity to MBP-immunoreactive processes (maximal distance 40 pm). We did not observe cells positive for MOBP gene expression that failed to be correlated to an MBP signal. Therefore, the cells expressing the MOBP gene are typical axonassociated MBPf oligodendrocytes. A function of the MOBP proteins, therefore, may be related to myelin sheath formation, compaction, or myelin maintenance.
MOBP81 -A and MOBP81 -B transcripts are localized differently in oligodendrocytes To determine the subcellular distribution of the different MOBP transcripts within oligodendrocytes, we performed in sit2 hybridization on longitudinal sections of P15 optic nerve using transcript-specific probes. Of interest, MOBP mRNAs appeared to be localized differently within the cell. When the MOBP81-A-specific probe RPa, detecting 2.6 kb MOBP transcripts, was used a broad staining all over the heavily myelinated P15 optic nerve was observed (Fig. 9A) resembled the MBP mRNA localization in oligodendrocytes ( Fig. 9B ) (Zeller et al., 1985; Kristensson et al., 1986; Trapp et al., 1987) . In sharp contrast, probe MOBP-RPb, which is specific for MOBP81-B and detects exclusively 3.8 kb MOBP transcripts, revealed a strictly punctate staining corresponding to the perinuclear region of the cells (Fig. SC) . This staining was very similar to that obtained with the PLP-specific probe ( Fig. 90 ) (Trapp et al., 1987) . The observed differential distribution of the alternatively spliced MOBP transcripts occurs throughout the CNS and is obvious not only during development but is present in the adult (data not shown).
DISCUSSION
The MOBP gene was identified by a subtractive cDNA-screening approach used previously to identify novel genes specifically expressed in oligodendrocytes (Schaeren-Wiemers et al., 1995) In this protocol, a P16 spinal cord library was screened in parallel with two radiolabeled cDNA probes. One probe was derived from untreated spinal cord of P16 animals, and the other probe was isolated from animals of the same age that had undergone neonatal x irradiation of the spinal cord to eliminate oligodendrocytes selectively (Gilmore, 1963) . This allowed the identification of clones specific to oligodendrocytes. Their analysis provided evidence for a new alternatively spliced, CNS-specific gene. Originally called CNSl and CNS3 (Schaeren-Wiemers et al., 1995) these genes showed partial sequence identity with MOBP cDNAs that were published while this manuscript was in preparation (Yamamoto et al., 1994) .
Three novel MOBP isoforms were identified in the present study. Because genomic Southern blotting revealed only a single MOBP gene in the rat (Yamamoto et al., 1994) (A. Holz, unpublished data) , the transcripts encoding the different MOBPs must be generated by alternative splicing, a phenomenon which is common among myelin genes and adds to the complexity of protein function in the CNS (Campagnoni, 1988; Takahashi, 1992) .
All (as yet) identified MOBP isoforms, including those identified by Yamamoto et al. (1994) , are identical within their N-terminal parts but differ in their C-terminal portion starting after amino acid 68. The MOBP81 protein was encoded by at least 70% of the initially identified independent MOBP subclones (Schaeren-Wiemers et al., 1995) and, therefore, is probably the most abundant MOBP isoform during development. The MOBP rOP1 and rOPRP1 isoforms, reported by Yamamoto et al. (1994) to be highly abundant in the adult animal, were not represented in the identified MOBP cDNA clones (Schaeren-Wiemers et al., 1995) . Therefore, individual MOBP proteins generated by alternative splicing might exhibit a very complex developmental expression pattern, as has been reported for other myelin genes (Kamholz et al., 1988; Jordan et al., 1990; Ikenaka et al., 1992; Timsit et al., 1992) .
The MOBP proteins do not show significant homology to known peptides or domain structures. The absence of a signal sequence makes it likely that the MOBPs are cytoplasmic proteins. Interestingly, a cluster of positively charged amino acids is located at the C terminus of the developmentally most abundant MOBPXl protein. A similar feature is present in MBP (Roach et al., 1983) and P, (Lemke and Axel, 1985; Sakamoto et al., 1987) both of which are major structural myelin proteins. It has been suggested that these amino acids interact with the phospholipids of the opposite intracellular side of the plasma membrane, thereby mediating sheath compaction at the major dense line (Lemke, 1988) . The failure of myelin compaction in the MBP mutants shiverer and myelin-deficient and in P,, gene knock-out animals favors this model (Privat et al., 1979; Matthieu et al., 1980; Giese et al., 1992) . Furthermore, the introduction of a functional MBP gene into the shiverer genetic background rescued those transgenic mice from a dysmyelination phenotype (Readhead et al., 1987) . Because the MOBPs are predicted intracellular, highly basic proteins, they might act in a similar way as MBP. This is supported further by the finding that MOBP proteins localize in the major dense line of compact myelin (Yamamoto et al., 1994) . Of interest, a potential PKC phosphorylation site is located within the cluster of positive amino acids of MOBP81, and this site could play a modulatory role in the action of this isoform.
Our results demonstrate that MOBP gene expression is specific to oligodendrocytes.
This was shown by comparing the distribution of MOBP transcripts with oligodendrocyte-specific PLP gene expression by double in situ hybridization (Trapp et al., 1987; Wight et al., 1993; Pott and Fuss, 1995) . Although all MOBP+ cells were expressing the PLP gene, a few of the PLP+ oligodendrocytes did not show MOBP gene expression in the P15 cerebellum. This is consistent with a very late activation of the MOBP gene (see below). Alternatively, MOBP could be expressed only in a subpopulation of differentiated oligodendrocytes. MOBP expression was absent from Schwann cells, suggesting that MOBP function is restricted to oligodendrocytes.
However, MOBP gene expressing in very low quantities in cells other than oligodendrocytes cannot be excluded entirely (Campagnoni et al., 1992; Ikenaka et al., 1992; Timsit et al., 1992; Mathisen et al., 1993; Pribyl et al., 1993; Yu et al., 1994) .
In agreement with in situ hybridization and with previous data (Yamamoto et al., 1994) MOBP proteins are abundant in myelinated CNS regions. Thus, MOBP mRNA and proteins are colocalized tightly and correspond to the known CNS myelination pattern (Rozeik and Von Keyserlingk, 1987; Reynolds and Wilkin, 1988; Schwab and Schnell, 1989; Foran and Peterson, 1992) . A direct comparison of MBP, PLP, and MOBP expression by in situ hybridization on P15 serial brain and spinal cord sections revealed a tight correlation in the spatial distribution of these transcripts (A. Holz and M. Schwab, unpublished data). Of interest, different MOBP transcripts are localized differently within the oligodendrocyte:
the abundant 2.6 kb MOBPSl-A transcript was detected in the oligodendrocyte processes in addition to the cell bodies, whereas the 3.8 kb MOBPEl-B transcript was present exclusively in the perinuclear region of the cells. This is of particular interest, because both transcripts encode the same MOBP81 protein isoform. It should be emphasized that the probes we used also may detect MOBP splice forms other than MOBP81-A or -B; e.g., probe RPa cross-hybridizes with rOP1, a transcript that is widely identical with MOBP81-A (Yamamoto et" al., 1994) . Therefore, it is likely that several MOBP splice forms are transported into oligodendrocyte processes where they presumably are translated on free ribosomes in a similar manner as MBP RNA (Colman et al., 1982) . Targeting of transcripts into the processes of oligodendrocytes also has been reported for the MBP gene (Zeller et al., 1985; Kristensson et al., 1986; Trapp et al., 1987; Shiota et al., 1989; Ainger et al., 1993 ) (for review, see Brophy et al., 1993) . Because MBP protein strongly associates with lipids (Smith, 1992) this mechanism may prevent interaction of basic peptides with cellular compartments other than the myelin-forming membranes. A question that remains regards the nature of the signals needed for transport and correct mRNA targeting. Because MOBP81-A and MOBPSl-B mRNAs differ exclusively in their 3'-untranslated regions, transport signals are expected to be localized there. The 3'-untranslated regions of MBP transcripts from several species bear a homologous region that might serve as a transport signal (Brophy et al., 1993) . When this sequence was compared with that of MOBPSl-A, a significant homology could not be detected (A. Holz and M. Schwab, unpublished data) . This may indicate that the mRNA secondary structure plays an important role (for review, see St Johnston, 1995) or that different mechanisms responsible for the translocation of MBP and MOBP transcripts into the processes of oligodendrocytes exist.
In this study, we also determined the developmental expression of the MOBP gene. In the rat optic nerve, the first oligodendrocytes expressing the MOBP gene were observed at P7. Precisely at this time point, the first compact myelin is formed (Fig. 7) (Skoff et al., 1976a,b; Tennekoon et al., 1977) . At P6, when the myelin genes MBP and PLP already are expressed widely in the optic nerve, an MOBP+ cell was barely detectable. The late expression of the MOBP gene correlates precisely with the process of myelin compaction, which suggests that MOBP acts at the final steps of myelin formation. MBP, which is present in the processes several days before myelin compaction (Sternberger et al., 1978 ; Dixon
